Vibration loading promotes osteogenic differentiation of bone marrow-derived mesenchymal stem cells via p38 MAPK signaling pathway.
Low magnitude high frequency vibration (LMHFV) exhibits effectively anabolic effects on the bone tissue, and can promote osteogenic differentiation of mesenchymal stem cells (MSCs) in vitro. The role of p38 MAPK signaling in LMHFV-induced osteogenesis remains unclear. In this current study, LMHFV loading was applied to BMSCs in vitro, and cell proliferation, alkaline phosphatase (ALP), matrix mineralization, as well as osteogenic genes expression were assayed. The mechanism of mechanical signal transduction was analysed using PCR array, qRT-PCR and Western blot. LMHFV increased cell proliferation in the growth medium, while inhibited proliferation in the osteogenic medium. ALP activity, matrix mineralization and osteogenic genes expression of Runx2, Col-I, ALP, OPN and OC were increased by LMHFV. p38 and MKK6 genes expression, and p38 phosphorylation were promoted in LMHFV-induced osteogenesis. Inhibition of p38 MAPK with SB203580 and targeted p38 siRNA blunted the increased ALP activity and osteogenic genes expression by LMHFV. These findings suggest that LMHFV promotes osteogenic differentiation of BMSCs, and p38 MAPK signaling shows an important function in LMHFV-induced osteogenesis.